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ak Introduction 


A study of the age structure of the population of Ontario has 
been undertaken because that structure determines in considerable part 
the incidence of disease, generally, and psychosis, in particular, 

The number of people to be exvected in various age groups during the two 
coming decades is of varticular importance, Since, however, any such 

estimate for the immediate future is dependent, to a considerable extent, 
on the trends of mortality and of fertility, a general review of the 


L 


state of the population of Ontario during the past two decades became 


cag The robability. of death 
pl 


The first consideration, in either a review of the past or 


an anticination of the future, is naturally tuat of the chance of death, 


This chance will be considered in detail i the first year of life and 
then more broadly for the rest of life. 
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In the study of the probability of death in infancy ( age less 
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a 
than one year), mortality tables of the customary type were calculated 


end are Duncese:tal to much of the following work, -In order, however, 
to show the phenonenon, “involved, in a form, subsequently convenient for 
the duration of Life, it is presented in Table I as deaths. per week per 
100,000 children entering various periods. during the first year of life 
for the census vears L921=41, The well-knowm reduction in the change 
of death, that has occurred in the period involved, is clear. It is 
apparent, also, how much more considerable, provortionately, has been 
the reduction for children nearing one year of ass than for children 
just born, This point is illustrated by Fig. 1, where the logarithms 
of the velues in Table I are plotted for boys, It should be remembered 
that in such a diagram, equal distances represent equal provortvions 


aud then it can be seen that the proportionate redugtion is comparatively 


ABLE ag 


ER OF DEATES PER WERIC PER 100,000,CHTLDREN 
ENTERING VARIOUS PERIODS DURING TH: FIRST YHAR OF LIFE. 
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The chance of death was calculated by, at first, days, then by weeks 
aud, finally, by months, from the published data on age at death (during 
the first year of life) and birth by month of the calendar,for a const 
nunber of births, 
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4 
small just after birth. The corresponding diagram for girle is not presented 


because it merely exhibits the seme characteristi¢es, modified by the Lower 


For the entire range of life, the probable number of people dying 
out of 100,000 entering each year of Life was found (by sex and by single 
B) 
years or life), in the way usual in such studics as the present, for the census 
years, 1921-41, ‘hese results are conveniently summarized in Table II by the 
average number of deaths per 100,000 souls per year, dying in each 5-year 
period of life, The logarithms of the latter values for males are shown in 
Fig. 2, where it can be seen that the chance of death has been reduced from 
infancy to about the ege of 50, after which time it has perhaps inercased 
slightly. Tt should agein be noted when the proportionate gain is greatest, 
ieé, in late childhood and carly adulthood, rather than in early childhood, 
althoug sh the actual numocr of lives saved is greater in the carlier period, 
in Fig. 3, where the corresponding results for females are shown, it can be 
seen thet the situation Ls pretty well the same except that the improvement 
continues throushout live, 

ba the recent reductions in death rates are maintained or continued, 
th proportion of old people in the population must, of course, increase, 


apart from any changes in birth rates, Also, the number of old women relative 


to old mon will hecome ever preater since the chance of the former dying is 
falling. 

from Fig, 2 and 3 it can be seen that the drop in numbers of deaths 
was generally proportionate during the two decadcs although perhaps a Littic 
the greater in the second decads,. To obtain projections for the death rate 
during the two decades, following 1941, it was supposcd that the drop 
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The dcati: rate within the yoar was calculated as the ratio of deaths, ina 
given yoar, to the numbcr of pcople of the given age prescnht at the ccusus plus 
half the number that dicd, 
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drop will continue in the same proportion’ per aniuum as for the last 


two fe oe Such a supposition will make the absolute reduction smaller 


then in tne past and so is presumably not unduly sanguinary. 
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A straight line was fitted, by least squares, to the logarithm of the 
desth rate for cach year of age at the 3 cousus years under considcration, 


go that the death rate dur Eon the period, 1921-41, could be found by inter~ 
polation and nein 1941-65, by extrapolation. 


Yor children under one year the value shown is that obtained from the returns 
of »irths and deaths under one year. For children one year old the estimate of 
population was modified from the census returns as discussed in Appendix B, 
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3. The Trend of Fertility, 
While death rates, are the first consideration in estimating the 
future population, since they will determine the number of people in most. 


age groups, the trend of fertility is also important, since it will 


principally determine the population in the early years of life (as far up 


as age 22 in 1965), In connection with death rates, the conditions of the 


Tuture are reasonably sure but in connection with birth rates, the situation 
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is more uncertain, as can be appreciated by events at the time of writing. 


As is well-known, the numbers of births recorded in Ontario, currently, i.s,, 


Since the start of the Second German War, has risen considerably over that 


Obtaining in uhe years immediately previous, At other times, as during the 


economic depression preceding the war 


, the number of births may be expected to 


fall temporarily. wevertheless, as will be shown immeciately below, certain 
broad tendencies have over-ridden the times for two decad des anc will probably 
continue, in considerable measure, for as long a period. A certain adjustment 
in the anticipated number of births for the immediate future is discussed in 


The broad tendencies of the birth rate can be Seen from the 


calculations of Table III where the number of births per 100,000 women in 


Ontario was found, with respect to their age at the census years and 


TABLZ III, BIRTHS Pak 100,000 WOMEN IN ONTARIO, 
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intercengal points (1926 and 1938)? These birth rates are plotted in, Fig. 4. 
It will be seen that the number of children per 100,000, by mothers under 20 
years of age has shown, over the last two decades, no sign of falling; that 
the mumber or children by mothers over 40 has been falling extremely rapidly; 
and that the situation between these extreme ages is intermediate, i,6., more 
reduction occurred as the age of the womgn rose, From Fige 4, it is very 

plain that the number of births by older women followed its trend very steadily, 
although the number by youncer women was subject to considerable fluctuation 
depending on the tines, The general shape of the trend of oirths, i.e-, fanily 
Limivation by a reduction in births by older women, is clear, and has been 
progressing most rapidly. It cannot be suvposed that such a trend will halt 
overnight but rather that it will continue, in consicerable m ey for some 
decades to come, Accordingly, the anticipated birth rates, by age of women, 


were found on the assumption that the reduction, for a given age of woncn, 


roportionately the sanc 


td 


during the two decades following 1941, would be 
(allowing a smaller ebsolute reduction) as in the two decades preceding 1941. 
The anticipated values are added to able TIT. 
4, Net Migration into Ontario 

Besides death and birth, there remnaing onc vital influence in the 
structure of the future population of Ontario, viz., migration, on which no 
deta arc as yet published, for it is aifficult to follow directly, The net 
migration may, however, be estimated by working from one census to the eee 
with allowance for the intervening births end deaths; any residual change in 
population should bc due in considerable part to né st migration, Thus, it may 
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bo found how many souls of a given age (over 10 years) should be in Ontario, 
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At the intercensal points, the number of womcn, by age, was estimated by 


incar interpolation from the numbors at the census. 


lL 7, 


A linear oxtrapolation, fitted by least squares, on the Logarithms of the 
valucs in Table ITI was used, 
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1921 1926 1931 1936 1941 
THE TREND OF FECUNDITY BY AGE OF MOTHER IN ONTARIO 
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in se, 1°51, from the number’lO years younzer, who were presont in 1921, 
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? 
when allovaace is made for deaths,’ year by year, that occurred between the 
two conus years. 

‘ne population to have been expected in Ontario: et the ccnsus of 

8 

Peek Aa vat) VhEG HOF 1841 was found, on the lines just indicated, by single 
years of life and the results summarized by 5 = year periods of life in 
Tables IY and VY respectively. In addition the estimated increase over the , 
preceding census, and the extent to which the estimate fell short of the 
observation (net migration) are shown, 


rom ong Tv it can be seen that the estimated (natural) increase 
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accounted for 176, 090" out of the total inereane of 268,770 observed for 


males between. the census of 1921 and 13731 or 66);, and migration for 34) (the 


false returns of ase must cance] so far as tha total population is concerned), 


the samé period, the increase for females was 76) ascribable to natural 


increase and 245 t0 migration, From Teole ¥ it can be found that the increase 


4 im ‘ id f af PL z #2 Sak ote iy Nes C naa oar, , 
in malos was Jo, natural and 22), migration and tac incroase in females o2) 
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natural and 1, Meera uLONs) ne Nice proportion of imale migrants during the 
generally prosperous decade of 1921 - 531 is reasonable, The relatively greater 
migration of females during the decade of 1:51. 41 is probably to be 


explaincd by men established carlier bringing in their women, 


ee I ee ee eR ea I ee eT er eee eee ene em ee A i mg RR mr EE ey are ye me 


! Hae mrobability of death in a given year of Lis found from the line fitted 
TO woereGntn rave, OL feet, 2, at ths intenecasal a was used for the cntire 
intereensal period, except for the first year of life for which annual inter- 
polatce were fowud, In the latter connection, births actually reported were 
used, For tie census year, & particular calculation based on births and deaths 
during the 12 months pre oding cconsus dav was made to obtain the number of souls 
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As a verification of th: procedure of working from the intercensal death Tavcs, 
a second projection was made from the census of 1931 to that of 1741, for males, 
by using the recorded deaths Curing the intervening period, ‘The results were 
very close to those shown in able V, 

‘The excess of births el deaths actually recorded for wales was 172,901 

dca Lirs> decade and, 154,712 in the second, on bine ae ang Ceara 

176,099 and 135,503 obteincd by uciug intcreergal points on tho trend of 
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1A 
“ho age structure of the migration during thc two decades 
(Tables Iv and V respoctircly) is rcasonably consistont, Thc migration for 
children (bclow 10 years of agc) is not.of grcat sicnificanec bceausc, ag 


° 


is wolleknowm, the ccasus returns for young children tcnd tobe defective; 


‘it is neecssary to cxaminc closcly the data on this part of the population 
before procceding to othcr work, as has been donc in Appendix 3B, The pattern 
of migration subscgucnt to childhood has the samc charactcr in tho two decades, 
although tho immigration of youns ncn was morc oxtcnsive in the dceade of 
tMmrosperity", The pattern of migration for women is reasonably consistont 
With thatfor mcn. It will be noted that the nct migration for mcn bctwcon 


idler 


55 and o4 
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yoars: OF a@aec¢ is hegative while that from 45 to 49 is near zcro in 


both poriods, This cffcet is probably duc to false roturus Of age at this 


tine of Lifc, particularly sinecs the disturbancc is the morc marked for women, 


No doubt some of the migration into Ontario, shown among poople over 64 ycars 


of agc is due to the same toudo:cy. Since, however, the disturbancc appcars 
to bo reasonably constant, wo may assume it will comtinue for two more 


decades and make allowance for it, 
5. he anticipatcd population until 1965. 

m the basis of the forcgoing work the death and birth ratos neve 
boen anticipatcd until 1945, The anticipation of migration rates (inelnding 
false returs of age) is more involvcd and so is’ discussed in Appcondix C, 

, * Loy a1 Sy 4 - ee) CoA St eng my le ote 
Using these cstimatos and starting from the census of 1741, cstimatcs were 
obtaincd, by single ycars of lifc, for the succcssive years until 1965 of 
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xe 
The dcath ratcs used wore those for ycar of life at the intcrecnsal points 


1946 and 1956 (for the noriod 1651-65) from the projections previously 
indicated, The birth ratcs were found as annual intcrpolatos from lincs fittcd 
on agc of womcn; the matter of births is discusscd furthcr in Appendix A, 
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the population in Ontario, by finding the number of chi]dren to be.born, 

tic survivors of all ages and thon adjusting with the inercmcnts for 
Migravion as given in Appondix C, ‘The results wore summed by beycar periods 
of litc, as shown in Tables VI and VIL, for roles and females, respectively. 
It can be seen that a stcady incrcasc may bo anticipatcd in the population 
up to that time. ‘Vhe number of children will probably fall a little, the 
number of young adults (20 - 29 years old} will ccrtainly rise a good dcal 
principally on account of the relatively great numbcr of aden during the 
Sccond German War and the number of older adults will be generally inercascd 
in all classes to riso Sone 50% for zicn over 65. ycars or age and almost 100% 
for woncn over 30 years, The situation can bist be appreciatca from Fig, 

5 and 6 where the results of Tables VI and VII arc shown diagramatically, 


In Table VIII the projection of total population (both sexcs) is 
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Appendix A. Current (1944) high birth rates, 
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As is well-known, the number of Dirths recorded in Ontario, 
currcutly, i.¢., since the start of the Second German War, has risen 
considerably over that obtaining in the years immediately previous, as 
ig indicated in the second columm of Table IX, In that table, the rivet 
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For 1944, the birth returns were not in fully at the time of writing 
put for the first two quarters the tentative figure was 41,274, against 
the final figure of 38,686 in 1942, 
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26 
of births to have been anticipatcd, on the basis of the number of women, 
by age, present in Ontario and of the annual interpolates of birth rate, 
by age of women, is shown as the valuc expected from the birth trend. 
It will be seen how rapid has been the increase in the excess of births 
‘reported over births expected, It may be argued that this departure from a 
general tread, with time, towards fewer births will »e balanced to sone 
extent, by a compensating negative departure in the not distant future, 
Nevertheless, there can be no doubt that use of the trend indicated in Sect, 
5 will underestinate the immediate exvectation of births, by sunne that 
the figure for 1944 will proce as far in excess of the trend as that for 
1945, that the figure for 1945 will be as excessive as that FOr LIA LEE gy 
allowances were made for excesses of the trend until 1947. The final 
estimates of births by years is shown as adjusted figures in the last 
colum of Table Ix until 1947, after which time the trend values were used. 
the births were broken down into sexes on the assumption that 51.33% would 
be male as in the calendar years 1921-41, inclusive, 


ss Appendix B. Valse returns for young children 
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Since, as is well-known, the census returns for young children 
tend to be defective, it was necessary to examine closely these data, 
Accordingly, the number of children, under one year of age, that should 
have been reported on June 1, 1921, from the records of births, by preceding 
months, and the survival table in the first year of life, in 1?el, was 
calculated and found appreciably (5,359) higher than the census return, as 
can be seen from the first line of Table X, :The corresponding results for 

931 were similar, In 1931, the further corresponding results were found 


for older children, from the probability of survival (calculated for a first 


estimate from the census returns for each year of life after the first), and 


from births during the prefeding decade, These results, in Table X, also 
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Table X, also suggest that the census underestim:ted the number of 

ehildren one year old but there is little suggestion that those lost then 

wers reported at greater ag 3es, for which the discrepancy or migration is 
reasonably compat ole with the general migration situation as shown in 

Table IV, In 1941, for which the census publications (for numbers of people 

‘by sinele years of life) had not been tompleted at the time of writing, the 
indications are of gimilar cffects. The diserepancy between estimates and 
ceusus figures for the first year of life is shown in Teble XI as the number 

of children from the census rcletive to the number expected from birth and 

dsath registrations, ‘The ratio is curious ; independent QO; sex and surprisingly 


Close for the two later dates, 1931 and 1i41, 
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‘the number of children one year old. In 1721 the value given, by the census 
was adjusted, first, for the disercnancy shown thet year for children under 
One, and, secondly, for the disercparcies shown in the first and second 

years of ‘Life in 1951 to give 32,375 boys and L720 CIP Sy sPOR Lee he 
estimates from birth registrations were uscd Por the first two years of life 
(32,940 boys and 32,096 girls, onc year old) so that, if the discrepancies 
were supposed in same proportions as in 1931, for this age, thicn there were, 
very reasonably, 382 more boys and 477 more sirls from 2 to 4 years old 
renorted by the con sus than were estimated from the birth resistrations, for 


children under two, the estimates from birth registrations were assuimcd more 
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noarly correct than the census fisurcs and substitutcd, ‘the death rates for 
chitdren of ons, were ad justod tO Rie iseey eels. 
App endix C, Anticipated d Migration. 

To forecast the migration into Onta ce (including, of course, 
pe a rey ic Lal mi, ration) is hazardous but since, as shown in Sect, 4, it 
nas, in the recent past, played a considerable part in deteriaining changes 
in tne population, it ust be eonsidered, Wo doubt the trends of the last 
two decades will contimue to some extent for two more. Accordingly, the 


nuiber of nigrants for the two decades to corie will be presumed to lie between 
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